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1. Introduction 


Pyran is a heterocyclic, unsaturated (non-aromatic) hexagonal compound consisting of six main atoms, 
five of which are carbon atoms and an oxygen atom [1], and it contains two double bonds, with the 
chemical formula Cs5H6O, and its regular name (IUPAC) 2H-Pyran, 4H-Pyran Other names are 2H- 
Oxine, 4H-Oxine [2],. There are two pyran isomers that differ in the location of the double bonds. In 
2H-pyran, the saturated carbon is in position 2, while in 4H-pyran, the saturated carbon is in position 
4[3], 


4H-pyran 2H-pyran 
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It plays a major role in organic biochemistry and has a wide range of interesting biological activities 
[4], 4H-cyanopyrans and its derivatives constitute an important class because they are present in a 
wide range of biologically active compounds as antioxidants[5], anticancer [6], anti-inflammatories 
[7], anxiolytic [8]], antiviral [9], antifungal [10], antibacterial [11]. Sold base catalyst Catalysis plays a 
major role in chemical, physical and biological sciences. It has become one of the most important 
areas in chemistry [12]. It is now accepted that 85 to 90% of industrial processes involve at least one 
catalytic step [13]. Recently, catalysis has been recognized as very important in environmental 
chemistry for a more sustainable society [14], especially heterogeneous vs. [15]. Solid base catalysts 
play an important role in various chemical reactions, including the Michael addition reaction [16]. 
Solid base catalysts typically consist of porous materials, such as zeolites, metal oxides, or supported 
organic bases. These materials have an inherent basis due to the presence of basic sites on their 
surface, such as hydroxyl groups, Lewis basic sites, or basic functional groups. The catalyst base plays 
a crucial role in the reaction kinetics and selectivity [17]. One of the widely used solid base catalysts 
for the Michael addition reaction is metal oxides, especially those of the alkali and alkaline earth 
metals. Metal oxides, such as magnesium oxide (MgO) or potassium carbonate (K2CO3) cemented on 
a solid, show high alkalinity and catalytic activity [18]. The base sites on the metal oxide surface strip 
protons from the Michael donor, activating them for the nucleophile to attack the Michael acceptor. 


2. Experimental 


2.1. Material: All chemicals were used through this work purchased from Fluka, Aldrich, BDH 
Companies. 


2.2. Devices used: Melting points were recorded using a measuring device melting point type: 
Automatic melting point\SMP40 and were uncorrected. Thin layer chromatography (TLC) was carried 
out using sheet polygram silica- gel as stationary phase, the spots were enhanced using Iodine. Infrared 
spectra were recorded using FT-IR-600 Fourier- Transform infrared Spectrophotometer by KBr disc 
and with a scale of (400-4000) cm”. The nuclear magnetic resonance (1H, 3C-NMR) spectra were 
measured for the compounds prepared in the laboratories of Sannati Sharif University - Iran, using 
MS5973 Agilent Technology, Germany Bruker 500 MHz, at 500 MHz, and using (DMSO-d°) as a 
solvent. 


2.3. Preparation of the solid basic catalyst Al,O3-OK[19] 


The mixture of (1 mol) KNO3 with (3 mol) Al2O3 was then crushed in a mortar, and then appropriate 
deionized water was added, which can be absorbed by Al O03. After grinding, the mixture was dried at 
110 C for one hour and then activated at 600 C for three hours. 


2.4. Preparation of 2-Oxo pyran (MH6-MH10) [20] 


Mixture (0.0015 mol) of chalcone dissolved in (10 mL) of ethanol and (0.00225 mol) of Athyl cyano 
acetate dissolved in (10 mL) of with stirred for (30 min), then add (0.225 gm) of solid base catalyst 
(Al,03-OK) to it is left with stirring in a water bath for three hours, then filtered and left for 24 hours 
until a precipitate is formed and recrystallized from ethanol. Table (1) shows some physical properties 
of the compounds (MH6-MH10). 


2.5. Antibacterial activity for prepared compounds (MH6, MH7, MH9, MH10) 


The biological activity has been estimated using the propagation method. In contrast, the biological 
activity has been evaluated by the Kirby Bauer movement [21], where 0.1 ml of bacterial suspension 
has spread to the ager Muller Hinton dishes and left for 5 minutes to absorb the rest [22, 23]. After 
that, holes were prepared for each dish using a Cork Purer and a diameter of (5) mm per hole (0. 1) ml 
of the designed solutions of the fourth hole using (DMSO) as a control sample and incubated the 
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dishes for (24) hours at 37 °C [24, 25]. The inhibition zone diameters around each hole have been 
measured in millimeters, depending on the method of Prescott [26]. 


3. Results and Discussion 


In this research, five compounds including 2-oxopyran derivatives (MH6 —MH10) were prepared by 
reacting chaconne derivatives with ethyl cyano acetate. Chaconne derivatives were prepared by 
reacting benzaldehyde substituents with 5-Bromo-Indanone in ethanol, as in Scheme (1) and 
featuresFT-IR, 1H-NMRand13C-NMR spectra. 


-H,O 
Ste = A1,0),-OK 


0 H 


f O 
Br =e - er 
6 uf 


41,0,-OK 
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Scheme (1): Route of prepared compounds (MH 6-MH 0) 
3.1. Characterization of the solid basic catalyst Al,03-OK 


In order to know about the homogeneity of Al203—OK, SEM analysis was carried out. We observed 
that K20 base was finely and uniformly distributed on the Al203 support which makes catalyst more 
active[27]. (Fig. 1) 


3.2. Characterization of 2-Oxo pyran (MH6-MH10) 


It was confirmed that the reaction occurred with the 2-oxopyran derivatives [MH6-MH10] by 
observing the changes that occurred in the physical characteristics of the melting point and the large 
change in color, when studying the infrared spectrum (FT-IR) of the 2-oxopyran derivatives [MH31 - 
MH35] It was observed that an absorption band appeared at the range (3059-3080) cm-1 due to the 
stretching of the aromatic (CH) bond, as well as the appearance of an absorption band at the range 
(2198-2275) cm-1 belonging to the stretching of the nitrile (CN) group, and an absorption band 
appeared At the range (1725-1735) cm-1, it refers to the stretching of the bond of the carbonyl group 
(C=O). In addition, two absorption bands appear at the range (1515-1549) cm-1 and (1450-1479) cm- 
1, which refer to the stretching bond ( C=C) aromatics, and an absorption band appeared at the range 
(1331-1392) cm-1 due to the stretching of the (C-O) group, and these bands were close to what is 
found in the literature [28]. As shown in Figure (2,3) and Table (2). 


When studying the 1H-NMR spectrum of the compound [MH7], it was observed that a multiple signal 
appeared in the range (7.08-8.15) ppm due to the protons of the aromatic ring, and the appearance of a 
binary signal in the site (3.94-4.01) ppm due to the proton of the group. (=C- CH) associated with the 
carbons of the double bond, and the appearance of a binary signal at the (3.51-3.56) ppm site due to 
the proton of the (CH-CN) group, as well as the emergence of a signal at the (3.15) ppm sites 
attributed to the (CH2) group proton associated with the aromatic ring. [29]. As shown in Figure (4). 


When studying the 13C-NMR spectrum of the compound [MH/7], it was observed that a signal 
appeared at the site (164.78) ppm attributed to the carbonyl group carbon (C=O), and a signal 
appeared at the site (116.30) ppm attributed to the carbon of the (CN) group. A signal at the site 
(45.59) ppm is attributed to the carbons of the (CH) group in the pyran ring adjacent to the (CN) 
group, as well as the emergence of signals at the site (156.06-122.9) ppm belonging to the carbons of 
the aromatic ring, and the appearance of a signal at the site ( 135.95) ppm is attributed to the carbons 
of the (=C-O) group of the double bond in the pyran ring, and the appearance of signals in the range 
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(40.31-39.64) ppm is attributed to the carbons of the solvent (DMSO-d6), [30]. As shown in Figure 
(5). 


3.3. Evaluation of Biological activity: 


Some of the synthesized compounds (MH6, MH7, MH9, MH10,) were tested against various strains of 
bacteria: gram positive bacteria, staphylococcus, aureus, and gram-negative bacteria, Escherichia, coli 
by cup plate agar diffusion method [31]. The microbial cultures were incubated at (370 C for 8 hur.) 
and diluted with 0.8% sterile saline. The concentration of solution for used drugs in DMSO, were kept 
at 100u.¢/mL. Amoxiline as control were used. The biological activity was measured by measuring the 
inhibition diameter of growth of bacteria around the disk in use [32]. 


Table (1): Physical properties and elemental analysis of prepared compounds (MH6-MH10) 


Comp. No. R Molecular formula m.p. °C Yield% Color 
MHe 4-C] C9Hi;BrCINO, 163-165 a0 Off white 
MH, 4-NO>2 Cj9H1;BrN20O4 177-180 38 Black 
MHg 4-OCH;3 Co 9H 4BrNO3 175-178 42 Orange 
MHo 4-F Ci9H11BrFNO>2 186-190 45 Off white 
MHio 3,4-Cl Cj9HioBrCl,NO> 158-160 a0 Light yellow 


Table (2): FT-IR data of prepared compounds (MH6-MH10) 
IR (KBr) cm! 


Comp. v(C- 
R Vv v v(C=C) 
No. me v(C-O). c=0 | (CN) ee Others 
rom. 


MH, | -cl | 3076 | 1331 | 1735 | 2264'| '1462,1549 |! | V@G-Br) 620,w(C- 


Cl)722 
v(C-Br) 678,v(N- 

MH, | NO» | 3068 1392 1728 | 2217 | 1460,1515 0)1340 
v(C-Br) 628, v(C- 

MHg | OCH; | 3059 1372 1730 | 2275 | 1450,1534 O)1377 


MHo F 3072 1380 1726 | 2198 | 1479,1525 | v(C-Br)617,v(C-F) 993 


MH,, | 3.4c1| 3080 | 1368 | 1725 | 2254 | 1467,1531 a 


Table (3): Antibacterial activity of the prepared compounds (MH6-MH10) and control antibiotic 


Comp. No. E. Coil Conc. mg/ml Staph. Aureus Conc. mg/ml 
0.01 | 0.001 | 0.0001 | 0.01 0.001 | 0.0001 
MHe 19 13 8 15 10 10 
MH, 10 10 5 15 10 NIZ 
MH, iB) 15 10 20 15 9 
MHio 18 13 ) 20 16 Ss) 
Amoxicillin 18 12 10 20 20 10 


Slight activity 5-10 mm, moderate activity 12-15 mm and high activity 18-20 mm; MIC: minimum 
inhibition concentration (uw g / mL). 
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Figure (3): FT-IR spectrum of compound (MH9) 
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Figure (5): 3C.NMR spectrum of compound (MH7) 


4. Conclusions: The accuracy and validity of the prepared compounds were confirmed through 
spectral and physical measurements, where the infrared spectrum proved the presence of active 
aggregates accurately, and this confirmation increased the nuclear magnetic resonance spectrum of the 
proton and carbon spectrum, which accurately agreed on the validity of the structures of the prepared 
compounds. These compounds are stable at laboratory temperature and do not degrade or change 
color. The prepared compounds showed high and good inhibitory activity against Gram-positive and 
Gram-negative bacteria, and the results were compared with control samples, which are antibiotics. 


227 | Published by “ CENTRAL ASIAN STUDIES" http://www.centralasianstudies.org 


Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons 
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 


CAJMNS Volume: 04 Issue: 04 | Jul-Aug 2023 


References: 


1. 


Kerru, N., Gummidi, L., Maddila, S., & Jonnalagadda, S. B. (2021). A review of recent advances 
in the green synthesis of azole-and pyran-based fused heterocycles using MCRs and sustainable 
catalysts. Current Organic Chemistry, 25(1), 4-39. 


Tashrifi, Z., Mohammadi-Khanaposhtani, M., Hamedifar, H., Larijani, B., Ansari, S., & Mahdavi, 
M. (2020). Synthesis and pharmacological properties of polysubstituted 2-amino-4H-pyran-3- 
carbonitrile derivatives. Molecular Diversity, 24(4), 1385-1431. 


Jiang, C., He, B. B., Zhao, R. L., Xu, M. J., Houk, K. N., & Zhao, Y. L. (2021). Computational 
Exploration of How Enzyme XimE Converts Natural S-Epoxide to Pyran and R-Epoxide to 
Furan. ACS Catalysis, 11(13), 7928-7942. 


Waghmare, A. S., Pandit, S. S., & Suryawanshi, D. M. (2018). DABCO catalyzed green and 
efficient synthesis of 2-Amino-4H-Pyrans and their biological evaluation as antimicrobial and 
anticancer agents. Combinatorial Chemistry & High Throughput Screening, 21(4), 254-261. 


Chaouche, M., Demirtas, ., Koldas, S., Tiifekci, A. R., Fatih, G. U. L., Tevfik, O. Z. E. N., ... & 
Neslihan, B. O. R. A. (2021). Phytochemical study and antioxidant activities of the water-soluble 
aerial parts and isolated compounds of Thymus munbyanus subsp. ciliatus (Desf.) Greuter & 
Burdet. Turkish Journal of Pharmaceutical Sciences, 18(4), 430. 


Elinson, M. N., Vereshchagin, A. N., Ryzhkova, Y. E., Karpenko, K. A., & Ushakov, I. E. (2021). 
Four component tandem Knoevenagel—Michael strategy for the assembly of arylaldehydes, N, N'- 
dimethylbarbituric acid, 4-hydroxy-6-methyl-2H-pyran-2-one and morpholine into unsymmetrical 
scaffold with three different heterocyclic rings. Mendeleev Communications, 31(5), 698-700. 


El-Assaly, S., Ismail, A. E. H. A., Bary, H., & Abouelenein, M. (2021). Synthesis, molecular 
docking studies, and antimicrobial evaluation of pyrano [2, 3-c] pyrazole derivatives. Current 
Chemistry Letters, 10(3), 309-328. 


Elinson, M. N., Vereshchagin, A. N., Ryzhkova, Y. E., Karpenko, K. A., Ushakov, I. E., Maslov, 
O. IL, & Egorov, M. P. (2022). Four-component transformation of benzaldehydes, 
dimethylbarbituric acid, 4-hydroxy-6-methyl-2 H-pyran-2-one, and morpholine into the 
unsymmetrical ionic scaffold with three different heterocyclic rings. Russian Chemical 
Bulletin, 71(3), 464-473. 


Abdallah, A. E., Mohareb, R. M., Helal, M. H., & Abd Elkader, M. M. (2023). Novel 5, 6, 7, 8- 
tetrahydrobenzo [b] pyran Derivatives: Synthesis and Anticancer Activity. Acta Chimica 
Slovenica, 261-273. 


10. Alzahrani, A. Y. (2023). Design, synthesis, characterization, and antimicrobial evaluation of some 


new pyridine and chromene derivatives containing Lidocaine analogue. Journal of Saudi Chemical 
Society, 27(2), 101620. 


11. Khandan, S., Yavari, I., & Azizian, J. (2023). A one-pot synthesis 3-alkoxycarbonyl-3, 4-dihydro- 


2 H-pyran-2-ones from vinylidene melderum’s acids, dialkyl acetylenedicarboxylates, and simple 
alcohols. Molecular Diversity, 27(1), 125-133. 


12. Thomas, J. M. (2014). Heterogeneous catalysis and the challenges of powering the planet, securing 


chemicals for civilised life, and clean’ efficient utilization of | renewable 
feedstocks. ChemSusChem, 7(7), 1801-1832.. 


228 | Published by “ CENTRAL ASIAN STUDIES" http://www.centralasianstudies.org 


Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons 
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 


CAJMNS Volume: 04 Issue: 04 | Jul-Aug 2023 


12: 


14. 
Is. 


16. 


Ud. 


18. 


19. 


20. 
pA 


22: 


23. 


24. 


2 


26. 


2 


28. 


Le Page, J. F., Cosyns, J., Courty, P., Freund, E., Franck, J. P., Jscquin, Y. J., ... & van 
Landeghem, H. (1987). Applied Heterogeneous Catalysis, Design, Manufacture. Use of Solid 
Catalyst, Technip, Paris. 


Védrine, J. C. (2018). Metal oxides in heterogeneous catalysis. Elsevier. 


Friend, C. M., & Xu, B. (2017). Heterogeneous catalysis: a central science for a sustainable 
future. Accounts of chemical research, 50(3), 517-521 


Malkar, R. S., Jadhav, A. L., & Yadav, G. D. (2020). Innovative catalysis in Michael addition 
reactions for CX bond formation. Molecular Catalysis, 485, 110814. 


Zhang, Z. X., Li, K., Ma, S. W., Cui, M. S., Lu, Q., & Yang, Y. P. (2019). Fast pyrolysis of 
biomass catalyzed by magnetic solid base catalyst in a hydrogen atmosphere for selective 
production of phenol. Industrial Crops and Products, 137, 495-500. 


MacLeod, C. Evaluation of Heterogeneous Catalysts for Biodiesel Production. thesis submitted for 
the degree of Doctor of Philosophy (PhD) at Newcastle University, pp:23,(2008) . 


Al-Joboury, W. M., Al-Badrany, K. A., & Asli, N. J. (2022, November). N-alkylation of 
substituted 2-amino benzothiazoles by 1, 4-bis (bromo methyl) benzene on mixed oxides at room 
temperature and study their biological activity. In AIP Conference Proceedings (Vol. 2394, No. 1, 
p. 040054). AIP Publishing LLC. 


Li, Z. (2005). Novel solid base catalysts for Michael additions 


Gawande, M. B., Deshpande, S. S., Satam, J. R., & Jayaram, R. V. (2007). A novel N-alkylation of 
amines by alkyl halides on mixed oxides at room temperature. Catalysis Communications, 8(3), 
576-582. 


Dalaf, A. H., Jumaa, F. H., & Jabbar, S. A. S. (2018). Synthesis and Characterization of some 2, 3- 
dihydroquinozoline and evaluation of their biological activity. Tikrit Journal of Pure Science, 
23(8), 66-76. 30. 


Yass, I. A., Aftan, M. M., Dalaf, A. H., & Jumaa, F. H. (Nov. 2020). Synthesis and Identification 
of New Derivatives of Bis-1,3-Oxazepene and 1,3-Diazepine and Assess the Biological and Laser 
Efficacy for Them. The Second International & The Fourth Scientific Conference of College of 
Science — Tikrit University. (P4): 77-87. 31. 

Dalaf, A. H., & Jumaa, F. H. (2018). Synthesis, Characterization of some 1,3-Oxazepane -4,7- 


Dione by Traditional and Microwave routes method and evaluation of their biological activity. Al- 
utroha for Pure Science. (8): 93-108. 32. 


Salwa, A. J., Ali, L. H., Adil, H. D., Hossam, S. A. (2020). Synthesis and Characterization of 
Azetidine and Oxazepine Compounds Using Ethyl-4-((4-Bromo Benzylidene) Amino) Benzoate as 
Precursor and Evalution of Their Biological Activity. Journal of Education and Scientific Studies, 
ISSN: 24134732. 16(5): 39-52. 33. 


Abd, I. Q., Ibrahim, H. L., Jirjes, H. M., & Dalaf, A. H. (2020). Synthesis and Identification of new 
compounds have Antioxidant activity Beta-carotene, from Natural Auxin Phenyl Acetic Acid. 
Research Journal of Pharmacy and Technology, 13(1): 40-46. 34. 


Gawande, M. B., Deshpande, S. S., Satam, J. R., & Jayaram, R. V. (2007). A novel N-alkylation of 
amines by alkyl halides on mixed oxides at room temperature. Catalysis Communications, 8(3), 
576-582. 


Ouakki, M., Galai, M., Aribou, Z., Benzekri, Z., Dahmani, K., Ech-chihbi, E., ... & Cherkaoui, M. 


229 | Published by “ CENTRAL ASIAN STUDIES" http://www.centralasianstudies.org 


Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons 


Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 


CAJMNS Volume: 04 Issue: 04 | Jul-Aug 2023 


(2022). Detailed experimental and computational explorations of pyran derivatives as corrosion 
inhibitors for mild steel in 1.0 M HCI: Electrochemical/surface studies, DFT modeling, and MC 
simulation. Journal of Molecular Structure, 1261, 132784. 


29. Gu, J., Xiao, P. L., Wang, J., Zhong, L., Nie, X. L., & Peng, D. Y. (2022). Synthesis, crystal 


structure, spectroscopic characterization and anti-fungal activity of Ethyl 2-Oxo-2H-chromene-3- 
carboxylateDerivatives. Journal of Molecular Structure, 1257, 132576.. 


30. Mishra, U. K., & Bal, C. (2022). Microwave-assisted decarboxylation of 2 H-Pyran-3-carboxylic 


31. 


acid derivatives under basic condition. Journal of Heterocyclic Chemistry, 59(12), 2258-2265. 


Al-Joboury, W. M., Al-Badrany, K. A., & Asli, N. J. (2021). Synthesis of new azo dye compounds 
derived from 2-aminobenzothiazole and study their biological activity. Materials Today: 
Proceedings, 47, 5977-5982. 


32. Dalaf, A. H., Jumaa, F. H., & Yass, I. A. (2022, November). Synthesis, characterization, biological 


evaluation, molecular docking, assess laser efficacy, thermal performance and optical stability 
study for new derivatives of bis-1, 3-oxazepene and 1, 3-diazepine. In AIP Conference 
Proceedings (Vol. 2394, No. 1, p. 040037). AIP Publishing LLC. 


230 | Published by “ CENTRAL ASIAN STUDIES" http://www.centralasianstudies.org 


Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons 
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 


